The effect of do-not-resuscitate (DNR) orders on physicians' decisions to provide life-prolonging treatments other than cardiopulmonary resuscitation (CPR) for patients near the end of life was explored using a cross-sectional mailed survey. Each survey presented three patient scenarios followed by 10 treatment decisions. Participants were residents and attending physicians who were randomly assigned surveys in which all patient scenarios included or did not include a DNR order.
The effect of do-not-resuscitate (DNR) orders on physicians' decisions to provide life-prolonging treatments other than cardiopulmonary resuscitation (CPR) for patients near the end of life was explored using a cross-sectional mailed survey. Each survey presented three patient scenarios followed by 10 treatment decisions. Participants were residents and attending physicians who were randomly assigned surveys in which all patient scenarios included or did not include a DNR order.
Response to three case scenarios when a DNR order was present or absent were measured. Response from 241 of 463 physicians (52%) was received. Physicians agreed or strongly agreed to initiate fewer interventions when a DNR order was present versus absent (4.2 vs 5.0 ( P ϭ .008) in the first scenario; 6.5 vs 7.1 ( P ϭ .004) in the second scenario; and 5.7 vs 6.2 ( P ϭ .037) in the third scenario). In all three scenarios, patients with DNR orders were significantly less likely to be transferred to an intensive care unit, to be intubated, or to receive CPR. In some scenarios, the presence of a DNR order was associated with a decreased willingness to draw blood cultures (91% vs 98%, P ϭ .038), central line placement (68% vs 80%, P ϭ .030), or blood transfusion (75% vs 87%, P ϭ .015). The presence of a DNR order may affect physicians' willingness to order a variety of treatments not related to CPR. Patients with DNR orders may choose to forgo other life-prolonging treatments, but physicians should elicit additional information about patients' treatment goals to inform these decisions. J Am Geriatr Soc 50:2057-2061, 2002.
Key words: Resuscitation orders; ethics; medical; decision making; palliative care Do-not-resuscitate (DNR) orders are intended to allow patients to forgo cardiopulmonary resuscitation (CPR) in the event of cardiopulmonary arrest. Although patients who choose this option may also choose to forgo other life-sustaining interventions, a DNR order is not intended to apply to any treatment other than CPR. Early published guidelines urge, "nothing in the entire procedure should indicate to the patient and family any intention to diminish the appropriate medical and nursing attention to be received by the patient." 1 In 1983, the Presidents Commission on Deciding to Forgo Life-Sustaining Treatment affirmed this view by stating, "Any DNR policy should ensure that the order not to resuscitate has no implications for any other treatment decisions. Patients with DNR orders on their charts may still be appropriate candidates for all other vigorous care, including Intensive Care Units." 2 Later, the American Medical Association's Council on Ethical and Judicial Affairs published guidelines indicating that "DNR orders only preclude resuscitative efforts and should not influence other therapeutic interventions that may be appropriate." 3 Despite these warnings, there remains a well-recognized potential for DNR orders to be broadly applied to a variety of other therapies. 4 Several studies conducted more than a decade ago documented this phenomenon. [5] [6] [7] [8] One study surveyed primary and cross-covering residents of patients with DNR orders and found that residents intended to withhold a variety of other therapeutic interventions, that in half of these instances there was no chart documentation to that effect, and that there was little agreement between primary and cross-covering residents regarding which therapies to withhold. 5 Several retrospective chart reviews have found that patients in hospitals and longterm care facilities with DNR orders receive fewer life-prolonging treatments, even after controlling for age, functional status, and severity of illness. 7, 8 Based on our clinical experience as a medical resident (MCB) and a practicing palliative care physician and geriatrician (RSM), we believed that physicians continue to use DNR orders as surrogate markers for patients' goals of care rather than as specific treatment preference. We hypothesized that physicians who were presented identical patients would withhold treatments other than CPR in the presence of a DNR order. A cross-sectional survey of physicians was conducted to determine the isolated effect of a DNR order on physicians' likelihood of initiating specific therapeutic interventions for three hypothetical patients.
METHODS

Survey Development
A survey instrument was designed that presented three clinical vignettes involving patients with serious and life-threatening illness (copies of the vignettes are available from the authors). The first vignette (a 72-year-old man with advanced multiple myeloma and dementia who develops a change in mental status) was developed by modifying a case description that had been used in another survey (Clemente and Habert, unpublished data). Two other vignettes (a 48-year-old woman with apparent metastatic breast cancer who develops postobstructive pneumonia and a 34-year-old man with advanced acquired immunodeficiency syndrome who develops presumed pneumocystic pneumonia) were developed based on actual patient scenarios. Two versions of the survey were simultaneously created: one version in which all three patients had a DNR order and one version in which none of the patients had a DNR order.
A series of 10 sequential treatment decisions followed each vignette. Three of the first eight treatment decisions were common to all the scenarios (blood cultures, central line placement, and intensive care unit (ICU) transfer), and the other five treatment decisions were organized so that each scenario contained one of each of the following categories: simple noninvasive therapies (blood transfusion, antibiotics, supplemental oxygen), noninvasive radiographic tests (computerized tomography (CT) of the head, bone scan, CT of the abdomen), invasive diagnostic procedures (lumbar puncture, thoracentesis, bone marrow biopsy), complex invasive diagnostic procedures (esophagogastroduodenoscopy (EGD), colonoscopy, bronchoscopy), and complex invasive therapies (hemodialysis, inferior vena cava filter, abdominal surgery). The final two treatment decisions in each scenario involved emergent intubation and CPR. Using a 4-point Likert scale (strongly agree to strongly disagree), respondents were asked to indicate whether they would initiate these interventions. Respondents were then asked to indicate on a 4-point Likert (strongly agree to strongly disagree) scale whether they believed the patient would survive a cardiopulmonary arrest to leave the hospital.
The surveys were pilot tested with a group of colleagues and then further modified the vignettes based on their feedback. There were two final versions of the survey that presented the three scenarios in the same order (Mr. M, Mrs. T, and then Mr. H) and collected basic demographic data and information about comfort and experience with dying patients.
Survey Administration
Physicians were randomly assigned to receive one of two survey versions in which all three patients did or did not have a DNR order. The surveys were mailed in the winter of 1997 to all house staff and attending physicians within the Department of Medicine of a large urban academic medical center. A self-addressed stamped envelope with a unique identification number to track respondents was included. There was no identification information on the survey itself, and the return envelopes were destroyed after the response was noted. Respondents were informed that a study about physician decision-making at the end of life was being conducted. A second copy of the survey was mailed to nonrespondents after 3 weeks. Finally, those who did not respond to our second mailing were telephoned to ask for their participation. These surveys and protocol received approval from the Institutional Review Board at the Mount Sinai School of Medicine.
Analysis
The primary aim of this analysis was to compare the decision-making of physicians who responded to scenarios in which the patient had or did not have a DNR order. For this purpose, the primary outcome variable was created as the sum of the number of interventions that the respondent agreed/strongly agreed to initiate. The final two decisions to initiate CPR or intubate in this variable were not included, because, in the state in which this study was performed, a DNR order applies to either a cardiopulmonary or pulmonary arrest, so both CPR and intubation should legally have been withheld from our hypothetical patients with DNR orders. Inclusion of these interventions would have biased the study in favor of our hypothesis. Therefore, the number of interventions that the respondent agreed/strongly agreed to initiate could range from 0 to 8, and a decrease of 1.0 on this scale represents a 12.5% decrease in the number of interventions that the physicians would initiate. Because this variable was not normally distributed, Wilcoxon rank-sum test 9 was used to evaluate differences in intention to provide life-prolonging treatments between physicians who returned surveys with or without a DNR order. Due to the random distribution of surveys to physicians, there were no differences in the characteristics of physicians who returned surveys in which the patients had or did not have a DNR order. For this reason, an adjusted analysis was not presented in this manuscript.
The secondary outcome variables were the percent of agree/strongly agree responses to each of the 10 treatment decisions for each of the three scenarios. Chi-square tests were used to compare the percentage of physicians agreeing to initiate each therapy in the presence or absence of a DNR order.
RESULTS
Participants
Responses from 177 of 352 attending physicians and 64 of 111 medical residents (response rate 52%) were received. The majority of the respondents were male (70%), and the mean age was 43. The sample consisted of cardiologists (22%), hematologist/oncologists (16%), gastroenterologists (14%), general internists (13%), endocrinologists (7%), pulmonologists (6%), and other internal medicine subspecialists (22%). Most physicians (89%) reported taking care of at least one patient with a life expectancy of less than 6 months in an average month. Most physicians also reported being somewhat (42%) or very (40%) comfortable discussing issues related to death and dying with their patients. There were no differences in age, sex distribution, or comfort and experience with death and dying among those respondents who returned surveys with or without a DNR order (Table 1) .
Relationship Between DNR Order and Physicians' Intentions to Provide Life Prolonging Treatments
The presence of a DNR order was negatively associated with physicians' intent to provide life-prolonging treatments not related to CPR in all three scenarios (Figure 1 ).
Physicians returning surveys in which Mr. M had a DNR order would initiate fewer (4.2 vs 5.0, P ϭ .008) interventions than physicians returning surveys in which Mr. M did not have a DNR order. Physicians returning surveys in which Mrs. T had a DNR order would initiate fewer (6.5 vs 7.1, P ϭ .004) interventions than physicians returning surveys in which Mrs. T did not have a DNR order. Finally, physicians returning surveys in which Mr. H had a DNR order would initiate fewer (5.7 vs 6.2, P ϭ .037) treatment interventions than physicians returning surveys in which Mr. H did not have a DNR order.
Relationship Between DNR Order and Specific Therapeutic Interventions
The presence of a DNR order was significantly associated with a decision not to initiate 15 of 30 possible specific therapies across all three scenarios. After eliminating the decisions to perform CPR and emergency intubation, the presence of a DNR order was significantly associated with the decision to initiate nine of 24 possible therapies.
The effect of the DNR order on each specific treatment decision for the three scenarios is shown in Table 2 . For Mr. M, the patient with advanced dementia and multiple myeloma, the presence of a DNR order was negatively associated with the decisions to place a central line, order a blood transfusion, perform an EGD, perform hemodialysis, transfer to the ICU, intubate, and perform CPR. For Mrs. T, the patient with metastatic breast cancer, the presence of a DNR order was negatively associated with the decisions to draw blood cultures, perform colonoscopy, transfer to the ICU, intubate, and perform CPR. For Mr. H, the presence of a DNR order was negatively associated with the decisions to transfer to the ICU, intubate, and perform CPR.
Thirteen percent of physicians who returned surveys in which Mrs. T had a DNR order and 2% of physicians returning each of the surveys in which Mr. M and Mr. H had DNR orders stated that they would initiate CPR despite the presence of a DNR order. These physicians were significantly more likely to respond "agree/strongly agree" to believing that the patient would survive the cardiac arrest and leave the hospital (80% vs 10%, P ϭ .000).
DISCUSSION
These results support the hypothesis that, when presented with identical patient scenarios, physicians will withhold treatments other than CPR for patients with DNR orders. Based solely on the presence of a DNR order, physicians are less likely to agree to initiate procedures ranging from complex therapies, such as ICU transfer, to simpler interventions, such as blood transfusions. These decisions should not be based on the DNR order alone. More information is needed to understand the types of treatments that a patient would or would not want to undertake.
Why are DNR orders so broadly interpreted? Patients with DNR orders are often quite ill, and physicians may assume, that because these patients have already chosen to have one life-prolonging treatment withheld, they would wish to have other life-prolonging treatments withheld, if given the choice. Yet patients may reasonably wish only to avoid CPR but still be interested in pursuing a variety of other therapies in order to live as long as possible. Physician discomfort with death and lack of ability to communicate clearly about end-of-life decisions creates unnecessary ambiguity. Until recently, communicating with patients at the end of life has been virtually ignored as a goal in medical education. Even today, medical education about these matters typically takes place within the preclinical years in lecture halls, and few programs have formal curricula in the clinical years. 10 Finally, even hospital DNR policies have been shown to be confused about the scope of a DNR order. 11 Several mechanisms for addressing this problem are suggested. First, physicians should discuss broad goals of therapy with patients from which more specific decisions can be negotiated depending on their likelihood of reaching the patient's goals. 12, 13 Rather than using the treatment preferences for specific interventions as a proxy for the patient's treatment goals, it would be far better to focus on those goals themselves. When making decisions about CPR, physicians should also specifically ask about the patient's preferences for intubation in the event of worsening dyspnea or pulmonary arrest. These discussions should be noted in the chart, and the patient's goals (not simply their DNR status) should be communicated to all involved in the patient's care.
Second, physicians should be educated in the communication skills necessary to undertake these discussions and encouraged to reflect on their own experience with death. One review of clinical interventions designed to change care at the end of life found that physician education interventions led to an increase use of patient preferences, 14 and another study found that an intensive ethics education improved the quality of care of patients with DNR orders. 15 Attending physicians can serve as role models by communicating openly with patients and discussing patients' goals with residents and students on rounds and in conferences.
Finally, hospital policies should distinguish DNR status from palliative care and explicitly restrict the scope of interpretation of the DNR order. One early study of hospitals in Minnesota found that, although most DNR protocols distinguished DNR status from palliative care, several protocols interpreted DNR as intending palliative care or "Routine Terminal Care." 11 Several hospitals have attempted to address this problem by using patient care categories 16 or specific treatment order forms. 17, 18 These may be useful to the extent that they are able to prompt further dialogue with patients regarding the goals of care and clarify misunderstandings among physicians.
In the study, considerable variability was found in the percentage of physicians who agreed to perform emergent intubation (from 5-21%, depending on the scenario) in the presence of a DNR order. The authors believe that this reflects the uncertainty surrounding the scope of a DNR order. In many cases, patients who request a DNR order may wish to avoid artificial respiration. In other cases, patients would be willing to undergo intubation and artificial respiration, if necessary, for a period of time in the hopes of short-term recovery. A DNR order alone does not supply this information.
It was also found that a substantial minority (13%) of physicians expressed willingness to perform CPR despite the presence of a DNR order in the scenario involving Mr. M and that 2% of physicians expressed willingness to perform CPR in each of the scenarios involving Mrs. T and Mr. H. Physicians who reported that they would resuscitate a patient with a DNR order were more likely to believe that the patient would survive the cardiopulmonary arrest and leave the hospital, despite data demonstrating that seriously ill patients rarely survive a cardiac arrest to leave the hospital. [19] [20] [21] [22] These results raise concerns that physicians' overestimates of patients' survival after a cardiopulmonary arrest may undermine patient preferences for treatment at this critical time. Even if a physician does believe that a patient might survive an attempted resuscitation, the patient's decision to forgo this treatment must be respected. These results should be interpreted with several limitations in mind. First, because the patients were hypothetical, this study has not demonstrated the effect of this phenomenon on actual physician practice, yet the authors believe that there were some advantages to our research strategy. Previous studies that examined actual patients were subject to the criticism that patients with DNR orders are, in some subtle way, different from patients without DNR orders. Although physicians who received surveys in which the patients did or did not have DNR orders may have had different beliefs about patient prognosis, this research design allowed us the understanding of the isolated effect of a DNR order, because every other aspect of the patient scenario was controlled.
Second, because of the nature of the survey design, physicians had no information about the patient's preferences for treatment other than the DNR order. They were not the one who had written the initial DNR order and were not able to ask the patient for their preferences. One might argue that they used the only clue at their disposal, the DNR order, to discover the patient's wishes. It would be unfair to conclude that these physicians would not have sought further information from patients before making these decisions. Many of them probably would have, but patients are not always conscious, families are not always available, and even physicians who have patients and families at their disposal for clarification may sometimes use the DNR order as a signal of the patient's general intent. This study highlights the inadequacy of this approach.
Third, this study was conducted in only one center, a large academic urban hospital, which does not have a specific treatment order form such as those described by others. [16] [17] [18] This may limit the generalizability of the findings to other centers. Finally, the modest response rate raises the possibility of response bias. Nevertheless, the response rate was similar to other published physician surveys. 23 In conclusion, these results raise concern that a patient who intends to forgo CPR with a DNR order may, in fact, have a variety of other treatments withheld on the basis of that one specific choice. Although physicians may reassure patients that having a DNR order will not affect other treatment decisions, our data suggest that it might. DNR orders should be used to indicate that a patient is not to be resuscitated. Further treatment limitations are often appropriate, but the patient's goals and treatment preferences should be clarified before these decisions are made.
